Background. Physical activity (PA) is a keystone of diabetes management, but although self-exercise is beneficial, supervised exercise (SE), adapted to individual characteristics, and is more effective. Objectives. The main research goal is to compare SE patterns among diabetic and non-diabetic Portuguese adults. Methods. A total of 484 participants (85 diabetics, 399 non-diabetics), aged 41-90 years old (mean=58.9; SD=11.9) were interviewed. PA level was assessed using short form of the International Physical Activity Questionnaire. Attendance in different SE programs was evaluated across three kinds of PA programs providers: gym/health-clubs; swimming pools and other club/ sports facilities. Itens like Barriers to Exercise; Intention to participate; Importance of the structure and PA information sources were also evaluated. Independent t-tests were used to examine the difference between the group means, and Levene's test was used to check the homokedasticity of the groups' variances. Results. PA level of diabetics (32% low; 25% moderate; 44% high) and non-diabetics (29% low; 33% moderate; 39% high) display no differences. 90% of diabetics do not attend SE. The main barrier for diabetics' non-participation is the perception that the exercise is not adequate to their health. Doctors are the preferred information source for diabetics and they rely less on information provided by the Internet, with may impair on-line campaigns. Conclusion. Promoting exercise in diabetics should shift the focus from "promoting physical activity" to "promoting SE".
INTRODUCTION
The 2016 Position Statement of the American Diabetes Association reinforces that Physical Activity (PA) is critical for individuals with diabetes, since exercise improves blood glucose control in type 2 diabetes, reduces cardiovascular risk factors, contributes to weight loss and improves well-being (1) . Nevertheless, the sedentary lifestyle continues to increase among the diabetic population, despite extensive PA promotion campaigns (2, 3) .
A keystone of diabetes prevention and management is the person's motivation to embrace a change in lifestyle, with primary emphasis in PA and diet (4, 5) . PA alone improves glucose tolerance and whole-body Downloaded from aassjournal.com at 21:21 +0430 on Wednesday July 10th 2019 insulin sensitivity (6) .Despite the salutary effects of exercise on glycaemic control, people with diabetes do not exercise as much as nondiabetic individuals, possibly due to both behavioural (fear of injury as well as other diabetes-related concerns) and functional (impairments in both maximal and submaximal exercise performance) factors (3, 4) .
Exercise presents significant benefits but also some risks in diabetes management (7) . For example hypoglycemia, complications in the musculoskeletal system, cardiovascular risk, and feet neuropathy. Therefore, most diabetics can engage in PA without following any particular instructions or rules, but it is, however, essential to receive guidance (7) . Diabetics should, therefore, participate in supervised exercise (SE) programs where they can exercise with minimum risks. Some authors emphasize that SE programs are preferable to patients with Diabetes, although the promotion of autonomous exercise is more feasible and should also be offered to diabetics (8) . In fact, a meta-analysis of small-sized studies showed that SE is effective in improving cardiorespiratory fitness, glycaemic control and other cardiovascular risk factors (9) .
The adequate "dose" of exercise as a preventive treatment to diabetics needs more research, since exercise should provide enough stimulus to improve critical clinical endpoints (e.g. insulin sensitivity and beta-cell dysfunction) but not necessarily avoid the risk of future complications (e.g. nephropathy, neuropathy, and retinopathy and macrovascular disease) (10) . This fact means that current exercise recommendation for diabetics-150 minutes of moderate to vigorous intensity aerobic exercise, spread out over at least three days during the week is a starting point, but the intensity, duration, and type of exercise should be customized to each person, better achieved under SE (1).
Grace et al. (11) performed a meta-analysis and concluded that higher intensities promote better responses regarding diabetes management. These higher intensities should be performed under professional supervision.
Based on these findings it seems clear, that exercise is an adjuvant therapy for diabetics, but its effectiveness depends on how it is performed, what causes SE to be more effective. Despite this evidence, literature refers that people with diabetes are often unwilling to participate in exercise programs due to specific barriers and the absence of adequate information to persuade patients and providers to take concrete actions and modify the sedentary behaviour (2) . These findings stress the need for better education and more information regarding the benefits of SE programs specially tailored for people with diabetes.
From the above reasoning, it can be established that PA is an essential aspect in the management of diabetes, being much more effective if performed with adequate mode, intensity, duration and frequency, requiring personalized monitoring and supervision. In order to promote the participation of diabetics in structured and supervised activities, the motivations and causes of non-participation that are specific to the diabetic population must be understood. Therefore, it is necessary to compare diabetics with non-diabetics regarding participation in SE programs to evaluate if there are differences that allow the elaboration/revision of PA programs that accomplish a higher attendance from diabetics.
The main objective of this research is to compare SE patterns among diabetic and nondiabetic Portuguese adults. The specific objectives are the comparison between diabetics and non-diabetics regarding: (i) PA level; (ii) attendance in different SE programs; (iii) PA information sources; (iv) intention to participate in different types of pre-defined programs and (v) the perceived importance of the characteristics of the structure that hosts the exercise program.
The findings are valuable to support the development of a strategy that will lead diabetics to become more active but mainly to engage in supervised intense PA activities. This strategy is vital for diabetics since by adhering to a personalized exercise and supervised by accredited professionals can simultaneously increase the benefits of PA in diabetes management and also in improving physical fitness.
MATERIAL AND METHODS
Participants. Following the approval of the Scientific Committee of the Ph.D. in Sports Science approval, from the University of Beira Interior, and according to the Declaration of Helsinki, 484 participants aged between 41 to 90 years old (mean=58.9; SD=11.9) were included in this study. Participants were recruited in public Downloaded from aassjournal.com at 21:21 +0430 on Wednesday July 10th 2019 places, in different across all regions of Portugal, in cities and rural villages. Participants were completely free to participate in the study, after the presentation of researchers' affiliation, investigation goals, and confidentiality assurance. Participants were considered to have diabetes (n=85) if they were undergoing medical treatment with hypoglycemic agents or insulin injections (self-reported) (12) .
Study Design. This investigation is based on a cross-sectional population-based study in Portugal. All participants were asked to answer several questions regarding their physical activity and health. PA was assessed using the Portuguese validated version International Physical Activity Questionnaire short form (IPAQ) (13) , which estimates PA across a comprehensive set of factors to yield a score in metabolic equivalents (METS)-minutes. Attendance in different SE programs was evaluated using a 3-point Likert scale (rarely -sometimes -often), across three kinds of PA programs providers: gym/healthclubs; swimming pools and another club/sports facilities. Measures for PA barriers were adapted from Thomas et al. (14) . Items like the intention to participate in PA programs and the importance of the structure were evaluated by a 5-point Likert scale. PA information sources were evaluated using the scales by Pinheiro et al. (15) . An expert panel of professors and researchers not involved in the study reviewed all items to ensure content and face validity. The board consisted of two sports scientists (with research experience), one expert researcher on market studies and survey development and one expert researcher on knowledge management. Fieldwork supervisors conducted a pre-test of the questionnaire with a sample of 25 individuals to ensure clarity and completion time.
Data Collection. Final data were collected by nine researchers (post-graduate students) after attending a 10 hours training course.
Statistical Analysis. We used independent ttests to examine the difference between the group means, and Levene's test to check the homokedasticity of the groups' variances.
RESULTS
Supervised vs. Self-selected PA among Diabetic and Non-diabetic. Regarding PA level assessed through IPAQ, diabetics (32% low; 25% moderate and 44% high) and non-diabetics (29% low; 33% moderate and 39% high) display no statistically significant differences. Diabetics show a higher prevalence of lower and higher PA level. This result may suggest the existence of two behaviours among diabetics: a more active one, already engaged in PA routines and a more sedentary one (32%) which does not meet PA recommendations.
Although 69% of diabetics report moderate or high physical activity, it is mostly unsupervised exercise since they do not attend sports facilities as shown in Table 1 . Results show that both diabetics and non-diabetics opt by self-selected physical activity over SE. No significate differences were found between groups. When asked about the reasons for nonparticipation in SE programs the diabetic place more importance on the feeling that the exercise is not adequate to their health (Table 2 ). This is an exciting result as it suggests that when considering existing exercise programs, diabetics have a perception that they are not suitable for their health condition. From Table 2 it is important to point out that diabetics report a lower preference for autonomous exercise, which may mean that they would be more open for SE. Lack of time and activity schedules are factors more valued by nondiabetics than by diabetics, showing that diabetics are in some way available for exercise. (Table 3) .
Results show that doctors are the preferred source of information with diabetics giving more importance to doctors than the no-diabetic. Diabetics rely less on information provided by the Internet and sports professionals. These results emphasize the fact that diabetics recognize neither the importance nor the advantages of exercise supervised by specialized professionals.
It is also verified that the higher means for information source preference were reported by both groups for doctors followed by friends and family (Table 3) .
Intention to Participate in Different Types of Pre-defined Programs. Aware of the general low attendance of participation in existing SE programs, the researchers created seven hypothetical scenarios where different conditions (indoor/outdoor, alone/with friends, paid/free, family participation, organized by social media online) were provided to assess the willingness to participate in SE programs. The results are reported in Table 4 . Diabetics value exercising with the family, as well as activities organized by primary health care (health centres).
Outdoor programs are not attractive to diabetics, and the presence of friends is more important for non-diabetics. The cost does not seem to be a crucial factor for participation in SE programs.
Importance of the Characteristics of the Structure that Hosts the Exercise Program. In order to call diabetics for the structures that host the SE programs, it is foremost to evaluate the characteristics perceived as more important for diabetics, and if these differ from those chosen by non-diabetics (Table 5) .
Facilities seem to be very important for the practice of exercise. Diabetics value the presence of specialists that can deal with the disease, whereas they care less about the equipment, the innovative activities and meet other participants. It also should be noticed that there is no difference between diabetic and no-diabetic on the Downloaded from aassjournal.com at 21:21 +0430 on Wednesday July 10th 2019 importance given to the presence of a doctor or a nurse, nor the degree of the fitness instructor.
These two items are valued by two groups, but diabetics present a lower mean. 3, 12) , also suggests that diabetics are reluctant to embrace SE programs. This evidence calls for actions to communicate the benefits of PA among diabetics better to stimulate their adherence to PA structured programs. For effectively achieve this goal it is essential to understand what diabetics think and feel, and what are the specific barriers preventing searching for information and engaging in physical activities when compared to the nondiabetic population.
Regarding physical activity level, the IPAQ score was not significantly different between patients with and without diabetes. Iwasa et al. (12) reported the same result. Results draw attention to 32% of diabetics are physically inactive, with all the health consequences that this situation carries out (17) . Similar results were reported by Duarte et al. (19) where 31% of patients with type II Diabetes scored "low" in IPAQ. Our results on IPAQ scores, aligned with literature, reinforce the need to promote PA among Portuguese diabetic population.
Almost two-thirds of our diabetic sample presented a moderate or high level of PA. Nolan et al. (20) found a lower result (49%), Downloaded from aassjournal.com at 21:21 +0430 on Wednesday July 10th 2019 nevertheless, despite many respondents' being physically active, their activities did not have enough intensity to promote benefits in glycemic control. Despite diabetics' PA level, the attendance to SE programs is minimal what may indicate that exercise performed is not adequate to promote the benefits on diabetic control.
This lack of adherence is disadvantageous to diabetics themselves, as they do not take advantage of the benefits that PA could provide, not only in Diabetes management but also to improve their general physical condition (21, 22).
Self-Selected PA tends to be performed at lower intensities and not so often, which impairs the physiological stimulus that the exercise produces (23) . On the other hand, autonomous exercise does not consider a strategy to minimize the existing risks, which may generate dangerous situations for diabetics (7) .
Both supervised and autonomous exercise show benefits to the health status in diabetics (18, 24), but SE is more effective (8, 10, 11, 25) . The low adherence of diabetics to SE is also a missed business opportunity by the facilities hosting these programs.
Providing stable and trusty evidence of the benefits and the low risk associated with the SE for diabetics is crucial to surpass the significant barrier stated by them, which was the perception that exercise is not adequate to their health condition (Table 2 ). This finding may justify diabetics low-level of participation in these programs, and also reveals deficiencies in the communication between the structures that host the programs and diabetics, to show that they have professionals and methods for adapting PA exercises to the unique characteristics of each participant. The literature states that people with diabetes do not have enough information to take concrete actions to modify sedentary behavior and need better education and more information regarding the benefits of SE (2).
Since most diabetics perform self-selected PA, it is essential to evaluate where they obtain information about exercise (Table 3) . Results show that diabetics undoubtedly prefer doctors as an information source. Similar results are presented in the literature (3, 26, 27) . This result underpins that any PA promotional campaign target to diabetics must involve first care providers and medical personnel, reinforcing previous indications that health professionals are the first to recommend the adoption of new dietary and exercise behaviors among diabetics (26) . It is important to highlight that online campaigns (including the ones using social media) seem to be very limited, regarding the low audience reported. The present investigation is based on "real world" people, meaning they were not engaged in any intervention program, whereas literature often evaluates the effect of online interventions considering a particular (target) group (28) . This distinctiveness may explain why those studies report higher use of social media as a PA information source, in contrast with our results.
The non-diabetics consistently reported receiving more information about physical activities programs. Noticeably, in line with previous research (27) , current results show that doctors and family and friends are the best channels to convey PA information to diabetics. Results from non-diabetics are similar. Therefore, focusing the communication efforts primarily upon these two channels will be a winning bet. Additionally, it can be concluded that activities promoted by primary care centres, supported by the family and close friends could provide additional motivation and make the difference in increasing the attendance to physical activities events and programs by diabetics. These are precisely the major findings reported in Table 4 , alongside in the importance of having "free entry," stressing the importance of the price factor. For that, it is recommended that these two aspects should always be included in any communication strategy and that the price must be set at a level that will not demotivate potential participants. Overall, both groups desire to have right conditions and equipment, and adequate counselling and monitoring while exercising. The two groups differ on the importance given to meeting other participants, innovative activities and having good equipment, which seems to be more critical to non-diabetics.
The instrument resulting from the adaptation of several questionnaires not extensively used is the main limitation and makes it difficult to compare results with previous studies. Also, the age range included a large variation of the characteristics of the diabetics interviewed, especially in the mental and physical characteristics, what may result in a limitations, when analysing all sample. These factors may condition the results obtained. 
CONCLUSIONS
Based on the findings, and addressing the objectives, both diabetics and non-diabetics reported a regular PA level (about two thirds with moderate or high level) but meagre participation in SE programs. Diabetics perceive that structured exercise is not adequate for their health, which is a significant barrier to participate in SE programs. This perception implies a lack of information on the benefits of SE and its advantages versus autonomous physical activities. Data results also reveal a gap between service providers (gym/health club/sport facilities managers) and potential clients (diabetics). The risk associated with PA seems to be an essential issue mainly among diabetics, and that is the reason why they rely mostly on the information provided by doctors, and people they trust. In conclusion, physical activity is a critical factor in controlling diabetes, so its promotion in this group has been of particular importance. However, PA may not provide enough stimuli to provide physiological changes that improve glycaemic balance, if not performed with adequate individualized goals (intensity, type, volume).
APPLICATIONS REMARKS
-The Fitness trainers and instructors must improve the exercise programs for diabetics not only to design specific exercises but also to minimize exercise risks. -The promoters of PA programs such as gyms or health clubs should implement supervised exercises programs for diabetics as it can help to attract diabetics for their services.
